Two yeast strains, DMKU-WBBC14 and UFMG-CM-Y3283, were isolated from soil in Samutprakarn province in the central part of Thailand and from rotting wood in an Amazonian forest site in the Roraima State in Brazil, respectively. The two strains showed identical sequences of the D1/D2 domain of the large subunit (LSU) rRNA gene and different sequences by three nucleotide substitutions of the internal transcribed spacer (ITS) region. Therefore, these two strains represented a single species which was most closely related to Cyberlindnera mengyuniae CBS 10845
The phylogenetic relationship of the yeast genera Pichia, Issatchenkia and Williopsis has been investigated by using multigene sequence analysis (large and small subunit rRNAs and translation elongation factor-1a gene) [1] . The species of these genera were reclassified as members of the genera Pichia and Starmera and of the newly described genera Barnettozyma, Lindnera and Wickerhamomyces by Kurtzman et al. [1] . Members of the genus Lindnera possess Q-7 as a major ubiquinone and show negative results for the diazonium blue B reaction. The ascospore morphology, hyphae formation and nitrate assimilation are characters that are shared by sister genera i.e. Barnettozyma and Wickerhamomyces [2] . Therefore, genus classification is based on gene sequence analysis because no genus-specific phenotypic characters could be employed. Although single-gene phylogenetic analysis can distinguish the strains to the genus level, the species groupings, resulting from these analyses, showed low bootstrap support [1] . Therefore, more phenotypic and genotypic investigations may be required for the classification of the genus Lindnera. The genus name Lindnera is a later homonym of the plant genus Lindnera [3] . Therefore, the new genus name Cyberlindnera has been proposed and the species assigned to the genus Lindnera have been transferred to the genus Cyberlindnera as new combinations [3] .
At the time of writing, 27 species with validly published names are recognized as members of the genus Cyberlindnera including Cyberlindnera mengyuniae [4] , Cyberlindnera rhizosphaerae [5] , Cyberlindnera xylebori [6] , Cyberlindnera samutprakarnensis [7] , Cyberlindnera galapagoensis [8] and Cyberlindnera xylosilytica [9] .
Strain DMKU-WBBC14 was isolated from a soil sample from the Bang Kachao area of Samutprakarn province, Thailand, which is a fertile land due to sedimentary soil accumulation. The nutrient-rich soil of the Bang Kachao area is enriched with living organisms and also has a high degree of biodiversity. Another strain, UFMG-CM-Y3283 was isolated from rotting wood collected at an Amazonian forest site in the state of Roraima, north Brazil.
The results of analysis of the sequences of the D1/D2 domain of the large subunit (LSU) rRNA gene indicated that the two strains had identical sequences of the D1/D2 domain of the LSU rRNA gene and sequences of the internal transcribed spacer (ITS) region that differed by only three nucleotide substitutions. These two strains therefore represent a novel species, and its closest relative is Cyberlindnera mengyuniae. The name Cyberlindnera tropicalis f. a., sp. nov. is proposed for the novel species.
YEAST ISOLATION
A soil sample from Bang Kachao sub-district, Phra Pradaeng District, Samutprakarn Province, Thailand (13 41¢ 51.7¢¢ N 100 34¢ 05.1¢¢ E) was collected in January 2015. A 5 g sample was suspended in 45 ml sterile water in a 250 ml. Erlenmeyer flask and shaken on a rotary shaker at 30±2 C for 1 h to detach the yeast cells from the soil matrix. The soil suspensions were diluted and then spread onto yeast extract-malt extract (YM) agar (0.3 % yeast extract, 0.3 % malt extract, 0.5 % peptone, 1 % glucose and 1.5 % agar) supplemented with 0.025 % sodium propionate and 0.02 % chloramphenicol. Plates and were incubated at 25 C until yeast colonies appeared [10] . The different yeast morphotypes were collected and purified by cross streaking on YM agar. Strain UFMG-CM-Y3283 was isolated from samples of rotting wood collected at the forest reserve of Mucajaí, an Amazonian forest site in Roraima State, Brazil (2 25¢ N 60 54¢ W). Yeast isolation was done on yeast nitrogen basecarboxymethyl cellulose (YNB-CMC) medium (0.67 % yeast nitrogen base, 1 % carboxymethyl cellulose, 0.05 % cellobiose, 0.02 % chloramphenicol and 2 % ethanol) as described by Lopes et al. [11] . Purified yeast strains were cryopreserved in YM broth supplemented with 20 % v/v glycerol in a freezer at À80 C.
DNA SEQUENCING AND PHYLOGENETIC ANALYSIS
Genomic DNA of DMKU-WBBC14 and UFMG-CM-Y3283 was used for amplification of the D1/D2 domain of the LSU rRNA gene and the ITS (ITS1-5.8S rRNA-ITS2) region, following a method described previously [10] . The D1/D2 domain and the ITS region were amplified by PCR using primer sets NL1/NL4 [12] and NS7A/NL5A [13] . The PCR product was confirmed by agarose gel electrophoresis and purified by using a Gel/PCR DNA Fragments Extraction kit (Geneaid). The sequence was determined by First Base Laboratory (Seri Kembangan, Selangor, Malaysia) and then edited using the Chromas 2.4.3 program (www.technelysium.com.au/chromas.html). Sequence comparisons with sequences from the international GenBank database (www. ncbi.nlm.nih.gov/) were performed using a BLASTN search [14] . The sequences were assembled and aligned with the MEGA version 6.0 program [15] . The phylogenetic tree was reconstructed from evolutionary distance data that were calculated with Kimura's two-parameter model [16] using the neighbour-joining method [17] and MEGA software version 6.0 [15] . Bootstrap analysis was performed on 1000 bootstrap replications [18] . Barnettozyma vustinii CBS 11554 T was used as the outgroup species in the analysis. Sequence data for the novel species were deposited in GenBank.
Reference sequences were retrieved from GenBank with the accession numbers indicated in Fig. 1 .
PHENOTYPIC CHARACTERISATION
Morphology, biochemistry and physiology of DMKU-WBBC14 and UFMG-CM-Y3283 were characterised according to standard methods [19] . Morphological studies were performed on YM agar at 25 C with 2-3 days of incubation. Cell shape and cell size were studied using a phasecontrast microscope (LABOPHOT- (Fig. 2b) . Ascospore formation was investigated for individual strains and strain pairs on 5 % malt extract agar, Fowell's acetate agar, YM agar, CMA and Gorodkowa agar at 15 and 25 C, and ascospore formation was determined at weekly intervals for a month. Carbon source and nitrogen source assimilation tests were carried out in a liquid medium [19] . For characterization of ubiquinones, DMKU-WBBC14 and UFMG-CM-Y3283 were cultivated in 500 ml. Erlenmeyer flasks containing 250 ml YPD broth on a rotary shaker at 170 r.p.m., 25
C for 24-48 h. The extraction and purification of ubiquinones were carried out according to the methods of Yamada and Kondo [20] and Kuraishi et al. [21] . Ubiquinone compounds were identified by HPLC as described previously [10] .
SPECIES DELINEATION AND PHYLOGENETIC PLACEMENT
In this research, the two strains, DMKU-WBBC14 and UFMG-CM-Y3283, of a novel species were isolated from two sources in two different countries, Thailand and Brazil. DMKU-WBBC14 and UFMG-CM-Y3283 showed identical sequences for the D1/D2 domain of the LSU rRNA gene and differed by only three nucleotide substitutions and nine gaps in the ITS region. They exhibited similar phenotypic characteristics, indicating that they represent the same species. The results of phylogenetic analysis of the sequences of the D1/D2 domain of the LSU rRNA gene and ITS region indicated that the two strains were located in the same position, connected to a cluster that contained Cyberlindnera mengyuniae CBS 10845 T and Cyberlindnera samutprakarnensis JP52
T and distinct from the other members of the Cyberlindnera clade (Fig. 1) .
The novel species differs by ten substitutions and two gaps in the sequences of the D1/D2 domains from Cyberlindnera mengyuniae CBS 10845 T . Moreover, the sequences of the ITS region of the novel species differs by 46 substitutions and 77 gaps from Cyberlindnera mengyuniae CBS 10845 T . We propose the novel species Cyberlindnera tropicalis f.a., sp. nov. to accommodate the novel strains.
The carbon assimilation profile of the two strains of Cyberlindnera tropicalis was identical. However, the novel species differed from Cyberlindnera mengyuniae CBS 10845 T in its ability to assimilate maltose, cellobiose, melezitose and succinic acid, and itsinability to assimilate D-galactose, melibiose, raffinose and inulin.
Furthermore, Cyberlindnera mengyuniae CBS 10845 T exhibited an ability to ferment sucrose and raffinose, but this property was not detected in DMKU-WBBC14 and UFMG-CM-Y3283. Growth temperature profiles of the two strains were different i.e. DMKU-WBBC14 grew at 37, 40 and 42 C whereas UFMG-CM-Y3283 did not. However, growth at 45 C has been observed in Cyberlindnera mengyuniae CBS 10845
T [4] .
Extensive sampling of soil samples in Thailand and rotting wood in Brazil resulted in the isolation of two strains of Cyberlindnera tropicalis. Probably, this novel species is associated with other habitats in these ecosystems, and represents a transitory species of the yeast communities of these substrates. Isolation of this species in Thailand and Brazil indicates that Cyberlindnera tropicalis has a wide geographic distribution, or could be linked to the dispersion of plants with their indigenous yeast communities by ancient populations, as suggested by Lachance et al. [22] and Freitas et al. [23] . C. Fermentation of glucose is positive whereas galactose, maltose, sucrose, trehalose, melibiose, lactose, raffinose and xylose are negative. Glucose, D-xylose, sucrose, maltose, trehalose, methyl a-D-glucoside (slow), cellobiose (slow), melezitose, glycerol, D-glucitol (slow), D-mannitol, D-glucono-1,5-lactone (weak), D-gluconic acid (weak), DL-lactate, succinic acid, citric acid and ethanol are assimilated as sole carbon sources and ammonium sulfate, potassium nitrate, sodium nitrite, ethylamine HCl, L-lysine and cadaverine are assimilated as sole nitrogen sources. Growth in a vitamin-free medium is positive. No growth occurred in media containing 50 % glucose, 60 % glucose, 10 % NaCl plus 5 % glucose and 16 % NaCl plus 5 % glucose. In the presence of 0.01 and 0.1 % cycloheximide, growth is negative. Acid production is positive whereas urease activity and diazonium Blue B reaction are negative. The major ubiquinone is Q-7.
The type strain is DMKU-WBBC14 T , which was isolated from soil collected from Samutprakarn province, Thailand. This strain has been permanently preserved in a metabolically inactive state at the collection of the Yeast Division of the Centraalbureau voor Schimmelcultures, Utrecht, the 
